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they,  like other hydrocarbons,  undergo chemical  transformation,
thereby contributing to  the increasingly pervasive phenomenon of
photochemical air  pollution.

Atmospheric alkyl benzenes are very stable  in the dark where
free  radical initiators  are  absent.     The  solar spectrum in  the
troposphere does not contain much light in wavelengths  shorter than
295  nm.     Therefore,  although the  alkyl benzenes  absorb strongly
deeper into  the ultraviolet range,  they absorb only  insignificant
amounts  of sunlight  in the lower atmosphere.     An exception is  sty-
rene (Galvert and Pitts,  1966).    Despite the above limitations on
the physical and chemical removal processes for alkyl  benzenes,   these
compounds do in fact participate actively in the  chemistry of  urban
and suburban atmospheres.    Their  reactions,   like  those  of  the alkanes,
are initiated or catalyzed by photo chemically produced  radicals.

Chemical Removal Processes

Alkyl  benzenes are apparently removed from the  atmosphere entirely
through  free  radical chain processes.    Of the  free radicals  in  the
atmosphere,   hydroxyl  (*OH),  atomic oxygen (0),  and peroxy radicals
(HC^*   or R02* , where R is an alkyl or acyl group)  are  potential initiators
of the removal of alkyl  benzenes.    An additional  reactive  species is
ozone  (Oo).     Reactions of singlet oxygen (  02),   although  the  subject
of considerable study and speculation,  are probably of no importance
(Demer jian ji_t jal. >  1974).    The concentration of  ozone  is  routinely
measured  in the atmosphere,  and the concentration of  atomic oxygen
may be easily estimated from ambient concentrations  of nitrogen
dioxide  (NC^)  and ozone and from the solar intensity,   since photo-
lysis of  these  two molecules provides  the only known  source.     Con-
centrations of hydroperoxy radicals have not been measured in polluted
atmospheres,  but they may be estimated from computer  simulation of
the relevant chemical processes.

Concentrations of hydroxyl radical have been measured several
times  in polluted and especially clean atmospheres,  and  its  ambient
concentration in Los Angeles has been estimated from hydrocarbon
decay rates  on one day.    An estimate  based on the  rate  at which
ambient nitrogen dioxide is removed in Los Angeles has been made as
well.     Additional values are derived from estimates of  halocarbon
lifetimes and from global photochemical models.     The measurements
and estimates for hydroxyl radicals and other reactive intermediates
are summarized in Table 4-5.

Table 4-6 summarizes the rate constants for the  reaction of
these species  with toluene,   the most  prevalent of  the  atmospheric
alkyl benzenes.     From data such as these,   Hendry (1979)  has calcu-
lated the chemical lifetime of toluene  reacting with  the  various
species and concluded that reaction with the hydroxyl  radical  is
its only important reaction.    Thus,  concentrations  of hydroxyl radicals,